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57 ABSTRACT 
A method of applying a looped rubber member on a tire 
building drum having grooves formed in the periphery 
thereof, comprising the steps of inserting at least two 
pairs of retaining members into the looped rubber mem 
ber in a first direction; retaining the looped rubber mem 
ber on the retaining members; rotating the retaining 
members with the looped rubber member retained 
thereon toward the tire building drum to a second direc 
tion which is opposite to the first direction; forming the 
looped rubber member on the retaining members into a 
substantially circular configuration; transferring the 
substantially circular looped rubber member toward the 
tire building drum into a first position in which the 
center of the looped rubber member is in axial align 
ment with the longitudinal center axis of the tire build 
ing drum; further transferring the substantially circular 
looped rubber member from the first position into a 
second position in which the looped rubber member 
surrounds the periphery of the tire building drum radi 
ally contracted; receiving the retaining members in the 
grooves in the periphery of the tire building drum; 
applying the substantially circular looped rubber mem 
ber on the periphery of collapsible tire building drum; 
and withdrawing the retaining members from the 
grooves in the periphery of the tire building drum. 

13 Claims, 8 Drawing Figures 

  



4,627.884 Sheet 1 of 5 U.S. Patent Dec. 9, 1986 
  



U.S. Patent Dec. 9, 1986 Sheet 2 of 5 4,627,884 

s Ed w.e. --- 



U.S. Patent Dec. 9, 1986 Sheet 3 of 5 4,627,884 

  



U.S. Patent Dec. 9, 1986 Sheet 4 of 5 4,627,884 

  



U.S. Patent Dec. 9, 1986 Sheet 5 of 5 4,627,884 

  



4,627,884 
1. 

METHOD OF AND APPARATUS FOR APPLYING 
LOOPED RUBBER MEMBER ONTO TRE 

BUILDING DRUM 

FIELD OF THE INVENTION 

The present invention relates to a method of and an 
apparatus for applying a looped rubber member onto a 
collapsible tire building drum, and more particularly a 
method of and an apparatus for transferring automati 
cally the looped member from a looped member form 
ing machine to a collapsible tire building drum on 
which tires are built and applying automatically the 
transferred looped member onto the collapsible collaps 
ible tire building drum. 

SUMMARY OF THE INVENTION 

In accordance with one important aspect of the pres 
ent invention, there is provided a method of applying a 
looped rubber member from a looped rubber forming 
machine onto a collapsible tire building drum having 
grooves formed in the periphery thereof, comprising 
the steps of (1) inserting at least two pairs of retaining 
members into the looped rubber member depending 
from the looped rubber forming machine in a first direc 
tion; (2) retaining the looped rubber member on the 
retaining members from the looped rubber forming 
machine; (3) rotating the retaining members with the 
looped rubber member retained thereon toward the 
collapsible tire building drum to a second direction 
which is opposite to the first direction; (4) forming the 
looped rubber member on the retaining members into a 
substantially circular configuration; (5) transferring the 
substantially circular looped rubber member toward the 
collapsible tire building drum into a first position in 
which the center of the looped rubber member is in 
axial alignment with the longitudinal center axis of the 
collapsible tire building drum; (6) further transferring 
the substantially circular looped rubber member from 
the first position into a second position in which the 
looped rubber member surrounds the periphery of the 
collapsible tire building drum radially contracted; (7) 
receiving the retaining members in the grooves in the 
periphery of the collapsible tire building drum; (8) ap 
plying the substantially circular looped rubber member 
onto the periphery of the collapsible tire building drum; 
and (9) withdrawing the retaining members from the 
grooves in the periphery of the collapsible tire building 
drum. 

In accordance with another important aspect of the 
present invention, there is provided an apparatus for 
applying a looped rubber member from a looped rubber 
forming machine onto a collapsible tire building drum 
having grooves formed in the periphery thereof, com 
prising at least two pairs of retaining members for re 
taining the looped rubber member thereon from the 
looped member forming machine; retaining member 
driving means having the retaining members mounted 
thereon and adapted for driving one pair of the retain 
ing members of the two pairs to move toward and away 
from each other and the other pair of the retaining 
members to move angularly with respect to the one pair 
of the retaining members; support member for support 
ing the retaining member driving means thereon; sup 
port member rotating means mounted on the support 
member and adapted for rotating the support member 
about the center of the support member; carrier plate 
having the support member rotatably mounted thereon; 
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2 
carrier plate driving means having the carrier plate 
mounted thereon and adapted for driving the carrier 
plate to move vertically toward and away from the 
collapsible tire building drum; slide block having the 
carrier plate driving means mounted thereon; and slide 
block driving means having the slide block threadably 
mounted thereon and adapted for driving the slide 
block to move horizontally toward and away from the 
tire building machine. 

DESCRIPTION OF THE PRIOR ART 

Conventionally, apparatuses for taking up looped 
rubber members from a looped member forming ma 
chine by which the looped rubber members are manu 
factured have been known in Japanese publication Nos. 
52-44792 and 52-44793, both of which form the basis of 
U.S. Pat. No. 4,039,365, issued Aug. 2, 1977. The looped 
rubber member retained in such taking-up apparatuses, 
however, can not be automatically transferred and ap 
plied onto a collapsible tire building drum on which the 
tires are built, and accordingly is applied on the collaps 
ible tire building drum through an apparatus adapted for 
transferring the looped rubber member to the collapsible 
tire building drum or by operators. In the apparatuses 
taught in the Japanese publication Nos. 52-44792 and 
52-44793, thus, the apparatus adapted for transferring 
the looped rubber member is further necessarily re 
quired between the taking-up apparatus and the collaps 
ible tire building drum in order to apply the looped 
rubber member on the collapsible tire building drum. 
An apparatus has then been designed for applying the 
looped rubber member from the looped member form 
ing machine onto the collapsible tire building drum. 
The apparatus comprises retaining means such as suc 
tion cups by means of which the looped rubber member 
is retained circumferentially at the outer surface thereof 
from the outside of the looped rubber member. This 
apparatus, however, is necessarily made as a large-sized 
construction since the looped member is retained at the 
outer surface thereof from the outside of the looped 
rubber member. Furthermore, there is another draw 
back in that the looped rubber member may be detached 
from the suction cups by the reason that the looped 
rubber member is attached to the suction cups by suc 
tion. 

It is accordingly one important of the present inven 
tion to provide a method of and an apparatus for apply 
ing automatically the looped rubber member from the 
looped member forming machine onto the collapsible 
tire building drum with the looped rubber member 
retained on the retaining members from the inside of the 
looped member. 

It is another important of the present invention is to 
provide an apparatus of a small size for applying auto 
matically the looped rubber member from the looped 
member forming machine on the collapsible tire build 
ing drum. 

BRIEF DESCRIPTION OF THE DRAWING 

The features and advantages of the method of and the 
apparatus for applying automatically the looped rubber 
member from the looped member forming machine on 
the collapsible tire building drum in accordance with 
the present invention will be more clearly appreciated 
from the following description taken in conjunction 
with the accompanying drawings in which: 
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FIG. 1 is a plan view showing the overall arrange 
ment and construction of the apparatus in accordance 
with the present invention; 

FIG. 2 is a side view showing the apparatus of the 
present invention held in an axial alignment with the 
looped member forming machine indicated by phantom 
lines and the collapsible tire building drum indicated by 
phantom lines on which the looped rubber member 
manufactured by the forming machine is to be applied 
through the method and the apparatus in accordance 
with the present invention; 

FIG. 3 is an end view showing the apparatus in accor 
dance with the present invention; 

FIG. 4 is a view showing the looped rubber member 
depending from a holding plate of the looped member 
forming machine with retaining members of the present 
invention inserted into the looped rubber member, and 
paths of the retaining members through which the 
looped rubber member is to be retained on the retaining 
members; 

FIG. 5 is a view similar to FIG. 4 but shows the 
looped rubber member retained on the retaining mem 
bers through the paths of the retaining members shown 
in FIG. 4; 
FIG. 6 is a view showing paths of the retaining mem 

bers through which the looped rubber member shown 
in FIG. 5 is to be formed into a substantially circular 
configuration; 
FIG. 7 is a view showing the looped rubber member 

formed into a substantially circular configuration 
through the paths of the retaining members shown in 
FIG. 6; and 
FIG. 8 is a view showing the retaining members 

shown in FIG. 7 received in grooves in the collapsible 
tire building drum and the looped rubber member re 
tained on the collapsible tire building drum which is 
fully radially expanded with respect to the center axis 
thereof, 

DESCRIPTION OF THE PREFERRED 
EMBODIMENT 

Referring now to the drawings and more particularly 
FIGS. 1, 2 and 3, there is shown a preferred embodi 
ment of the looped member applying apparatus in ac 
cordance with the present invention in which a looped 
rubber member is automatically applied from a looped 
member forming machine 1 (as indicated by phantom 
lines in FIG. 2) onto a collapsible tire building drum 2 
(as indicated by phantom lines in FIG. 2) of a tire build 
ing machine on which tires are built. The looped mem 
ber forming machine 1 is axially aligned with the col 
lapsible tire building drum 2 which is radially movable 
with respect to the longitudinal center axis of the col 
lapsible tire building drum 2. The collapsible tire build 
ing drum 2 has formed on the periphery thereof four 
grooves 3 (FIGS. 6, 7 and 8) for receiving therein four 
horizontal extending rods 72, 74, 78 and 82 which will 
be described hereinafter as the description will proceed. 
Each of the grooves 3 extends parallel to the longitudi 
nal axis of the collapsible tire building drum 2. The 
looped rubber member L. manufactured by the looped 
member forming machine 1 is placed on a holding plate 
1a (FIG. 4) of the looped member forming machine 1. 
A longitudinal extending base plate designated by 

reference numeral 10 is mounted on a floor 12 such that 
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the looped member forming machine 1 is arranged in 
axial alignment with the collapsible tire building drum 
2. The base plate 10 in turn has fixedly mounted thereon 

4. 
a longitudinal frame structure 14 consisting of a pair of 
upstanding side plates 16 and a pair of upstanding front 
end plate 18 and rear end plate 19. In the upper portions 
of the end plates 18 and 19 are fixedly received longitu 
dinal extending guide rails 20 each of which extends in 
parallel relationship to the longitudinal axes of the 
looped member forming machine 1 and the collapsible 
tire building drum 2. The parallel guide rails 20 have 
slidably mounted thereon a slide block 22 which is 
threadably mounted on the threaded portions of a 
threaded drive shaft 24 which extends parallel to and 
within the parallel guide rails 20. The threaded drive 
shaft 24 is rotatably received at the front end portion 
thereof in the front end plate 18 of the frame structure 
14 and at the rear end portion thereof in the rear end 
plate 19 of the frame structure 14. The rear end portion 
of the threaded drive shaft 24 protrudes from the rear 
end plate-19 and carries a driven sprocket gear 26 
thereon. A chain drive unit such as a reversible motor 
28 is also mounted on the base plate 10 and connected 
through the output shaft thereof to a gear reducer 30. 
The gear reducer 30 has an output shaft 32 carrying 
thereon a drive sprocket gear 34 which is drivably con 
nected through an endless chain 36 to the driven 
sprocket gear 26 carried on the threaded drive shaft 24. 
Thus, as the reversible motor 28 is operated, the chain 
36 is driven in directions to rotate the threaded drive 
shaft 24 clockwise or anticlockwise so that the slide 
block 22 threadably mounted on the threaded drive 
shaft 24 moves on and along the parallel guide rails 20 
toward and away from the looped member forming 
machine 1 or the collapsible tire building drum 2. A pair 
of vertical guide posts designated by reference numeral 
38 upstand from the slide block 22 and each of the verti 
cal guide posts 38 has a vertical guide rod 40 slidably 
received in a vertical bore formed therein. Between the 
vertical guide posts 38 upstands a vertical air cylinder 
42 which has a piston rod 44 vertically projecting from 
and retracting into the cylinder body of the vertical air 
cylinder 42. The piston rod 44 is movable vertically 
upwardly and downwardly with respect to the longitu 
dinal axes of the looped member forming machine 1 and 
the collapsible tire building drum 2 by means of a 
bracket of the piston rod 44 slidably received in vertical 
slots 46 respectively formed in the vertical guide posts 
38. A carrier plate designated by reference numeral 48 
is mounted on the leading ends of the guide rods 40 and 
the piston rod 44 of the vertical air cylinder 42. Thus, 
the carrier plate 48 is movable vertically upwardly and 
downwardly through the vertical slots 46 in the vertical 
guide posts 38 in response to upward and downward 
movements of the piston rod 44 of the vertical air cylin 
der 42. On the carrier plate 48 is rotatably mounted a 
horizontal extending support member 50 which rotates 
coaxially about the center axis of the vertical air cylin 
der 42. The horizontal support member 50 is driven to 
rotate about the center thereof by means of support 
member rotating means such as a rotary actuator 52 and 
has mounted on the underside thereof a projection 51 
which is brought into abutment with one of two stops 
54 on the carrier plate 48 when the horizontal support 
member 50 is rotated through 180 degrees from an 
initial position thereof. Thus, the rotational range of the 
horizontal support member 50 is regulated to 180 de 
grees by means of the stops 54 which are angularly 
spaced 180 degrees away from each other on the carrier 
plate 48 with respect to the center of the carrier plate 
48. On the undersides of the opposite end portions of the 
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horizontal support member 50 are mounted a pair of 
first guide rods 56 and of second guide rods 58. The first 
guide rods 56 extend horizontally in parallel relation 
ship to the horizontal support member 50 and have a 
first rotary actuator 60 slidably mounted thereon. Simi 
larly, the guide rods 58 extend horizontally in parallel 
relationship to the horizontal support member 50 and 
have slidably mounted a second rotary actuator 62 
thereon. A pair of first and second horizontal air cylin 
ders respectively designated by reference numerals 64 
and 66 are oppositely disposed on the horizontal sup 
port member 50 and synchronized with each other. The 
first horizontal air cylinder 64 has a piston rod 68 which 
is connected through a longitudinal slot 69 in the hori 
zontal support member 50 to the first rotary actuator 60 
slidably mounted on the first guide rods 56, while the 
second air cylinder 66 has a piston rod 70 which is 
connected through a longitudinal slot 71 in the horizon 

10 

15 

tal support member 50 to the second rotary actuator 62 - 
slidably mounted on the second guide rods 58. Thus, as 
the horizontal air cylinders 64 and 66 oppositely 
mounted on the horizontal support member 50 are oper 
ated, the piston rods 68 and 70 are simultaneously 
driven to move along the slots 69 and 70, respectively, 
so that the rotary actuators 60 and 62 move symmetri 
cally on and along the guide rods 56 and 58 toward and 
away from each other. A first retaining member such as 
a first horizontal extending rod designated by reference 
numeral 72 is mounted coaxially on an output shaft 61 of 
the first rotary actuator 60 and rotatable about the cen 
ter axis thereof in response to rotation of the output 
shaft 61. Likewise, a second retaining member such as a 
second horizontal extending rod designated by refer 
ence numeral 74 is mounted coaxially on an output shaft 
63 of the second rotary actuator 62 and rotatable about 
the center axis thereof in response to rotation of the 
output shaft 63. The first and second horizontal extend 
ing rods 72 and 74 are substantially equal in length to 
each other and horizontally extend substantially parallel 
to each other. On the first horizontal extending rod 72 
are mounted a first connecting arm 76 which connects 
the first horizontal extending rod 72 with a third hori 
zontal extending rod 78. The third horizontal extending 
rod 78 is substantially equal in length and extends paral 
lel to the first horizontal extending rod 72. Likewise, on 
the second horizontal extending rod 74 are mounted a 
second connecting arm 80 which connects the second 
horizontal extending rod 74 with a fourth horizontal 
extending rod 82. The fourth horizontal extending rod 
82 is substantially equal in length and extends parallel to 
the second extending rod 74. The first and second con 
necting arms 76 and 80 are substantially equal in length 
to each other. The first and second rotary actuators 60 
and 62 are simultaneously rotated about their axes in 
opposite directions with each other. Thus, as the first 
and second rotary actuators 60 and 62 are operated, the 
connecting arms 76 and 80 are angularly moved sym 
metrically with each other, in response to rotations of 
the first and second horizontal extending rods 72 and 74, 
and accordingly the horizontal rods 78 and 82 are angu 
larly moved symmetrically with each other with re 
spect to the first and second horizontal extending rods 
72 and 74. The above-noted guide rods 56 and 58, rotary 
actuators 60 and 62, and air cylinders 64 and 66 as a 
whole constitute retaining member driving means 67 
adapted for driving the first and second retaining mem 
bers 72 and 74 to move toward and away from each 
other and the third and fourth retaining members 78 and 
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6 
82 to move angularly with respect to the first and sec 
ond retaining members 72 and 74. The above-noted 
parallel guide rails 20, slide block 22, threaded drive 
shaft 24, sprocket gears 26 and 34, reversible motor 28, 
gear reducer 30, endless chain 36 as a whole constitute 
slide block driving means 37 adapted for driving the 
slide block 22 to move horizontally toward and away 
from the looped member forming machine 1 or the 
collapsible tire building drum 2. The above-noted guide 
posts 38, guide rods 40 and air cylinder 42 as a whole 
constitute carrier member driving means 43 adapted for 
driving the carrier member 51 to move vertically 
toward and away from the looped member forming 
machine 1 or the collapsible tire building drum 2. 

Operation of the looped member applying apparatus 
thus constructed and arranged will be now described in 
detail hereinafter. 
The reversible motor 28 is first driven to rotate about 

the center axis thereof in one direction to cause the 
threaded drive shaft 24 to move on and along the paral 
lel guide rails 20 in the direction through the endless 
chain 36. As a consequence, the slide block 22 thread 
ably mounted on the threaded drive shaft 24 advances 
on and along the parallel guide rails 20 toward the 
looped member forming machine 1. When the horizon 
tal extending rods 72, 74, 78 and 82 are inserted by 
movement of the slide block 22 into the looped rubber 
member L. depending from the holding plate 1a of the 
looped member forming machine 1 as shown in FIG. 4, 
the reversible motor 28 is brought into a stop and ac 
cordingly the slide block 22 also stops. At this point, the 
horizontal extending rods 72, 74,78 and 82 are caused to 
be held in advance in position as shown in FIG. 4. The 
first and second horizontal air cylinders 64 and 66 are 
then actuated to cause the piston rods 68 and 70 to 
project simultaneously from the cylinders 64 and 66, 
respectively. As the piston rods 68 and 79 move trans 
versely outwardly away from each other with respect 
to path of the slide block 22, the first and second rotary 
actuators 60 and 62 move symmetrically on the first and 
second guide rods 56 and 58, respectively, away from 
each other. Thus, the first and second horizontal ex 
tending rods 72 and 74 respectively mounted on the first 
and second rotary actuators 60 and 62 are caused to 
move transversely outwardly away from each other to 
contact with the looped rubber member L as indicated 
by phantom lines in FIG. 4. The vertical air cylinder 42 
mounted on the slide block 22 is then actuated to cause 
the piston rod 44 thereof to project vertically upwardly 
therefrom. As the piston rod 44 projects vertically up 
wardly, the horizontal extending rods 72, 74,78 and 82 
move together with the horizontal support member 50 
vertically upwardly as indicated by phantom lines in 
FIG. 4. As a consequence, the first and second horizon 
tal extending rods 72 and 74 take up the looped rubber 
member L. from the holding plate 1a of the looped mem 
ber forming machine 1 as shown in FIG. 5. The revers 
ible motor 28 is then rotated for a second time about its 
axis in the opposite direction to cause the slide block 22 
to move on and along the parallel guide rails 20 away 
from the looped member forming machine 1. As a con 
sequence, the looped rubber member L is withdrawn 
from the holding plate 1a of the looped member form 
ing machine 1. While the slide block 22 is moving from 
the looped member forming machine 1 toward the col 
lapsible tire building drum 2, the rotary actuator 52 is 
actuated to cause the horizontal support member 50 to 
rotate through 180 degrees from the initial position 
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thereof. When the horizontal support member 50 is 
rotated through 180 degrees, the projection 51 on the 
horizontal support member 50 is brought into abutment 
with the stop 54 on the carrier plate 48. As a conse 
quence, the horizontal extending rods 72, 74,78 and 82 
with the looped rubber member retained thereon are 
faced toward the collapsible tire building drum 2. The 
first rotary actuator 60 is then actuated to cause the 
output shaft 61 thereof to rotate in one direction. At the 
same time, the second rotary actuator 62 is actuated to 
cause the output shaft 63 thereof to rotate in the other 
direction. The first horizontal extending rod 72 is 
caused to rotate about its axis in response to rotation of 
the output shaft 61 of the first rotary actuator 60 so that 
the third horizontal extending rods 78 connected 
through the connecting rod 76 with the first horizontal 
extending rod 72 is moved angularly upwardly with 
respect to the first horizontal extending rod 72 in the 
direction as indicated by phantom lines in FIG. 6. At 
the same time, the second horizontal extending rod 74 is 
caused to rotate about its axis in response to rotation of 
the output shaft 63 of the second rotary actuator 62 so 
that the fourth horizontal extending rods 82 connected 
through the connecting rod 80 with the second horizon 
tal extending rod 74 is moved angularly upwardly with 
respect to the second horizontal extending rod 74 in the 
direction as indicated by phantom lines in FIG. 6. The 
air cylinders 64 and 66 oppositely mounted on the hori 
zontal support member 50 are then actuated to cause the 
respective piston rods 68 and 70 to retract therein so 
that the first and second rotary actuators 60 and 62 
respectively connected with the piston rods 68 and 70 
move on and along guide rods 56 and 58, respectively, 
toward each other. As a consequence, the first and 
second horizontal extending rods 72 and 74 respectively 
connected with the first and second rotary actuator 60 
and 62 are caused to move toward each other in the 
directions indicated by the phantom lines in FIG. 6. 
Thus, the horizontal extending rods 72, 74, 78 and 82 
move to form the looped rubber member L into a sub 

a stantially circular configuration larger in diameter than 
the periphery of the collapsible tire building drum 2 
radially contracted as shown in FIG. 7. Each position of 
the horizontal extending rods 72, 74, 78 and 82 corre 
sponds to the grooves 3 formed on the periphery of the 
collapsible tire building drum 2 when the collapsible tire 
building drum 2 is in radially fully expanded state as 
shown in FIG. 8. If the center of the looped rubber 
member L in the form of a substantially circular config 
uration is not axially aligned with the longitudinal cen 
ter axis of the collapsible tire building drum 2, the hori 
Zontal extending rods 72, 74,78 and 82 can be disposi 
tioned, by moving vertically upwardly or downwardly 
the piston rod 44 of the vertical air cylinder 42, such 
that the center of the member L is brought into axial 
alignment with the longitudinal axis of the collapsible 
tire building drum 2. When the looped rubber member 
L is moved, in response to movement of the slide block 
22, into the position in which the looped member L 
surrounds the periphery of the collapsible tire building 
drum 2 radially contracted as shown in FIG. 7, the 
reversible motor 28 is brought into a stop and accord 
ingly the slide block 22 stops. The collapsible tire build 
ing drum 2 is then radially expanded with respect to the 
longitudinal axis thereof. When fully expanded, the 
collapsible tire building drum 2 receives the horizontal 
extending rods 72,74, 78 and 82 in the grooves 3 in the 
periphery thereof and retains the looped rubber mem 
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8 
ber L on the periphery thereof. The reversible motor 28 
is then for a second time driven in the opposite direction 
so that the slide block 22 moves away from the collaps 
ible tire building drum 2 toward the looped member 
forming machine 1. Thus, the horizontal extending rods 
72, 74,78 and 82 are withdrawn from the grooves 3 in 
the periphery of the collapsible tire building drum 2. 
While the slide block 22 is moving toward the looped 
member forming machine 1, the rotary actuator 52 is 
actuated to cause the horizontal support member 50 to 
rotate through 180 degrees. As a consequence, the hori 
zontal extending rods 72, 74,78 and 82 are faced toward 
the looped member forming machine 1. A new looped 
rubber member depending from the holding plate 1a of 
the looped member forming machine 1 is to be automat 
ically applied onto the collapsible tire building drum 2 
by repetition of the operation as described hereinbefore. 
What is claimed is: 
1. A method of applying a looped rubber member 

from a looped member forming machine onto a collaps 
ible tire building drum having grooves formed in the 
periphery thereof, comprising the steps of 

inserting at least two pairs of retaining members in a 
first direction into said looped rubber member de 
pending from the looped member forming ma 
chine; 

retaining said looped rubber member on said retain 
ing members from the looped member forming 
machine; 

rotating said retaining members with said looped 
rubber member retained thereon toward the col 
lapsible tire building drum to a second direction 
which is opposite to said first direction; 

forming said looped rubber member on said retaining 
members into a substantially circular configuration; 

transferring said substantially circular looped rubber 
member toward the collapsible tire building drum 
into a first position in which the center of the 
looped rubber member is in axial alignment with 
the longitudinal center axis of the collapsible tire 
building drum; 

further transferring said substantially circular looped 
rubber member from said first position into a sec 
ond position in which said looped rubber member 
surrounds the periphery of the collapsible tire 
building drum radially contracted; 

receiving said retaining members in the grooves in 
the periphery of the collapsible tire building drum; 

applying said substantially circular looped rubber 
member onto the periphery of the collapsible tire 
building drum; and 

withdrawing said retaining members from the 
grooves in the periphery of the collapsible tire 
building drum. 

2. A method as set forth in claim 1, in which said 
looped rubber member is retained on said retaining 
members by moving one pair of the retaining members 
of said two pairs transversely away from each other 
with respect to said first direction and further moving 
said one pair of the retaining members vertically with 
respect to said first direction. 

3. A method as set forth in claim 1, in which said 
looped rubber member is formed into a substantially 
circular configuration by moving one pair of the retain 
ing members of said two pairs transversely toward each 
other with respect to said second direction and moving 
angularly the other pair of the retaining members with 
respect to said one pair of the retaining members. 
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4. A method as set forth in claim 1, in which said 

looped rubber member is retained on said retaining 
members by moving one pair of the retaining members 
of said two pairs transversely away from each other 
with respect to said first direction and further moving 
said one pair of the retaining members vertically with 
respect to said first direction and in which said looped 
rubber member is formed into a substantially circular 
configuration by moving one pair of the retaining mem 
bers of said two pairs transversely toward each other 
with respect to said second direction and moving angu 
larly the other pair of the retaining members with re 
spect to said one pair of the retaining members. 

5. A method as set forth in claim 1, in which said 
retaining members are received in said grooves in the 
periphery of the collapsible tire building drum by ex 
panding radially the collapsible tire building drum and 
in which said substantially circular looped rubber mem 
ber is applied onto the periphery of the collapsible tire 
building drum by fully expanding radially the collaps 
ible tire building drum. 

6. A method as set forth in claim 4, in which said 
retaining members are received in said grooves in the 
periphery of the collapsible tire building drum by ex 
panding radially the collapsible tire building drum and 
in which said substantially circular looped rubber mem 
ber is applied onto the periphery of the collapsible tire 
building drum by fully expanding radially the collaps 
ible tire building drum. 

7. An apparatus for applying a looped rubber member 
from a looped member forming machine onto a collaps 
ible tire building drum having grooves formed in the 
periphery thereof, comprising 

at least two pairs of retaining members for retaining 
the looped rubber member thereon from the looped 
member forming machine; 

retaining member driving means having said retaining 
members mounted thereon and adapted for driving 
one pair of the retaining members of said two pairs 
to move toward and away from each other and the 
other pair of the retaining members to move angu 
larly with respect to said one pair of the retaining 
members; 

support member for supporting said retaining mem 
ber driving means thereon; 

support member rotating means mounted on said 
support member and adapted for rotating said sup 
port member about the center of the support mem 
ber; 

carrier plate having said support member rotatably 
mounted thereon; 

carrier plate driving means having said carrier plate 
mounted thereon and adapted for driving said car 
rier plate to move vertically toward and away from 
the collapsible tire building drum; 
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10 
slide block having said carrier plate driving means 
mounted thereon; and 

slide block driving means having said slide block 
threadably mounted thereon and adapted for driv 
ing said slide block to move horizontally toward 
and away from the tire building machine. 

8. An apparatus as set forth in claim 7, in which said 
retaining members are constituted by a first pair of first 
and third longitudinal extending rods and a second pair 
of second and fourth longitudinal extending rods each 
of which extends parallel to one another, the first longi 
tudinal extending rod being connected at one end 
thereof with said third longitudinal extending rod 
through a first connecting rod and the second longitudi 
nal extending rod being connected at one end thereof 
with said fourth longitudinal extending rod through a 
second connecting rod. 

9. An apparatus as set forth in claim 8, in which said 
retaining member driving means is constituted by a first 
rotary actuator having said first longitudinal extending 
rod mounted on the output shaft thereof, a second ro 
tary actuator having said second longitudinal extending 
rod mounted on the output shaft thereof, a first air 
cylinder connected to said first rotary actuator and a 
second air cylinder connected to said second rotary 
actuator. 

10. An apparatus as set forth in claim 9, in which said 
first and second rotary actuators are rotatably mounted 
on guide rods, respectively, on the said support member 
so as to move toward and away from each other. 

11. An apparatus as set forth in claim 7, in which slide 
block driving means is constituted by a horizontal ex 
tending threaded drive shaft having said slide block 
threadably mounted on the threaded portions thereof, 
parallel guide rails having said slide block slidably 
mounted thereon, a driven sprocket gear carried on one 
end of said threaded drive shaft and a reversible motor 
connected through the output shaft thereof to a gear 
reducer, the gear reducer having an output shaft carry 
ing a drive sprocket gear which is drivably connected 
through an endless chain to said driven sprocket gear. 

12. An apparatus as set forth in claim 7, in which said 
carrier member driving means is constituted by a pair of 
vertical guide posts upstanding from said slide block 
and a vertical air cylinder upstanding from said slide 
block, each of the guide posts having a vertical guide 
rod slidably received therein, said carrier plate being 
mounted on the leading ends of said guide rods and the 
piston rod. 

13. An apparatus as set forth in claim 7, in which said 
support member has mounted thereon a projection 
which is brought into abutment with stops on said car 
rier plate when the support member is rotated through 
180 degrees with respect to the center thereof. 


